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Interpretation training programs have proven effective in altering anxiety-related cognitive biases in children and adults. The current study examined the effects of interpretation training on subsequent anticipatory processing of an anxiety-provoking event. A non-clinical sample of 89 children (10-12 years) was trained to interpret ambiguous social scenarios in either a benign or a negative way. After a single session of training, participants were also asked to engage in anticipatory processing and rated their state anxiety at various points during the experiment. The results indicate that the training was effective in inducing the intended group differences in interpretative bias. Moreover, participants who had previously been trained to make benign interpretations showed attenuated levels of state anxiety after but not before engaging in an anticipatory processing task, whereas participants trained to make negative interpretations showed maintained levels of state anxiety during this period. These results provide support for our hypothesis that manipulating interpretative bias may modify anxious responsivity during anticipatory processing of an anxiety-provoking event. 







Social anxiety is common and disabling. Social anxiety consists of marked and persistent fears of social or performance situations such that these situations tend to be avoided or endured with extreme distress (Veale, 2003). As social anxiety has an early age of onset, with most cases beginning in childhood  ADDIN EN.CITE (Kessler et al., 2007), understanding how early symptoms arise but also abate is important for preventative research. Current psychological models of adult social anxiety have focussed on the role of biased interpretations: the tendency to draw negative interpretations of ambiguous situations (Mathews & Mackintosh, 2000). Over the past decade, experimental methods have demonstrated that interpretation biases may contribute to the genesis but also treatment of general anxiety symptoms (Mathews & Mackintosh, 2000). Referred to as cognitive bias modification (CBM), these feedback-learning paradigms modify interpretation biases by introducing a contingency in which participants are reinforced for consistently resolving the meaning of an ambiguous vignette in either a negative or a benign way. A number of studies have now shown that not only are different interpretational styles trainable in healthy and anxious adults but that induced changes can impact emotional reactivity too (Beard, 2011). As these findings carry important implications for understanding the causal role of interpretation biases in anxiety and in their reduction and prevention, extensions of these studies to children and adolescents—developmental stages in which anxiety symptoms first emerge—have been crucial. Furthermore, applying CBM to the understanding and treatment of social fears may be particularly relevant as social cues are often ambiguous and open to distorted interpretation (Beard & Amir, 2008). Studies of children and adolescents have yielded similar findings concerning the plasticity of interpretation biases, but have been less successful in showing effects on symptom change. Few studies have also focussed specifically on emerging social fears. The present study addresses this gap by investigating how experimentally manipulating negative and benign interpretations can affect social fears during the anticipation of anxiety-provoking social situations.
CBM was first established in a seminal experiment by Mathews and Mackintosh (2000). Participants were instructed to read and imagine event descriptions that remain ambiguous until the final word, presented as a to-be-completed fragment (i.e., a word with letters missing). The final word resolved the ambiguity in either a benign/positive or a negative way. Participants were instructed to solve the fragment as quickly as possible and were subsequently asked a comprehension question intended to reinforce the forced interpretation. Compared to a group who were reinforced for making benign resolutions, participants who were reinforced for making negative resolutions made fewer benign interpretations of new ambiguous situations showing that interpretation biases are trainable. Participants in the negative resolution group also reported feeling more anxious after training suggesting that negative interpretations may precede and even cause anxiety symptoms. Subsequently, a number of studies have replicated the findings that different interpretational styles can be generated, but findings on the effects of these induced changes on symptoms have been more mixed (Beard, 2011). 
Specifically, although some studies have found that positively trained participants show reductions in anxious mood after training (Mathews & Mackintosh, 2000; Mathews, Ridgeway, Cook, & Yiend, 2007; Salemink, van den Hout, & Kindt, 2007a; Standage, Ashwin, & Fox, 2009), others failed to evidence CBM effects on anxiety (Salemink, van den Hout, & Kindt, 2007b; Teachman, & Addison, 2008). Importantly, the most robust effects were documented when changes in mood were assessed in response to a naturally-occurring stressor or psychological challenge (Hirsch, Hayes, & Mathews, 2009; Murphy, Hirsch, Mathews, Smith, & Clark, 2007; Wilson, MacLeod, Mathews, & Rutherford, 2006). For example, in the study by Wilson and colleagues (2006), participants were trained to interpret homographs in either a threatening or benign manner. Groups did not differ in anxiety immediately following training. However, after viewing video clips of accidents and rescue operations, participants in the threat condition reported significantly increased anxiety from pre- to post-stressor compared to the neutral condition. Similarly, in a study reported by Murphy et al. (2007), participants trained in accessing benign interpretations of potentially threatening social scenarios rated their anticipated anxiety in an upcoming social situation as significantly lower compared to the control group, although no group differences in state anxiety across the experiment were observed. Therefore, it appears that symptom changes are most apparent when probed in response to real-life stressors and in particular anticipatory processing of potentially threatening situations. These data are consistent with other patterns of well-characterised cognitive distortions observed in social anxiety (Clark & Wells, 1995). If an individual perceives an impending situation in a negative manner, they may also be more likely to engage in biased anticipatory processing resulting in an increase of anxious response. Biased anticipation may therefore be linked to initial inferential biases in adults.   
Research extending bias modification training to children and adolescents has largely replicated adult findings of the plasticity of interpretative biases in community samples  ADDIN EN.CITE (Lau, Belli, & Chopra, 2012; Lau, Molyneaux, Telman, & Belli, 2011; Lester, Field, & Muris, 2011a, 2011b; Lothmann, Holmes, Chan, & Lau, 2011; Muris, Huijding, Mayer, & Hameetman, 2008; Muris, Huijding, Mayer, Remmerswaal, & Vreden, 2009) in adolescent anxious patients (Fu, Du, Au, & Lau, 2013) but also in those selected for high social anxiety (Vassilopoulos, Banerjee, & Prantzalou, 2009). Not all of these have reported effects of training on symptoms (Muris et al., 2009), but the strongest effects again are often during the anticipation of an anxiety-inducing stressor (Vassilopoulos et al., 2009; Lester et al., 2011a; Lau et al., 2012). These discrepant findings clearly mirror the contrasting results reported in the adult literature (see Beard, 2011; MacLeod & Mathews, 2012, for a review). 
Given the mixed findings in this area, the current study investigated the effects of interpretation training on children’s anticipatory processing of a social anxiety-provoking event. We chose to focus on children because it has been found that preadolescents start showing an increased risk for developing social anxiety disorder (Miers, Blote, de Rooij, Bokhorst, & Westenberg, 2013). Although a previous study of adolescents unselected for social anxiety (Lau et al., 2013) has already shown that benign relative to negative training attenuated anxious mood during anticipation of a social evaluation task, it is important to investigate these questions in children separately. We cannot expect the same pattern of results to exist for children and adolescents due to vast developmental differences between them in the understanding and expectations of social situations (Blakemore, 2012). These differences mean that linkages between cognitive biases and social fears may vary with age. In the present study, two groups of children were randomly allocated to receive negative or benign CBM training. Ambiguous vignettes were administered pre- and post-modification to assess the effects of bias modification on children’s interpretation bias. After training, participants were informed that they have to give a speech in front of the class and were instructed to engage in anticipatory processing of this impending anxiety-provoking event. We hypothesized that biases toward threat interpretation would decrease after benign modification but increase after negative modification. Based on the study by Lau et al. (2013), we also hypothesized that bias modification would not lead to congruent changes in directly evoked anxiety across the modification phase but would do so across the subsequent anticipatory processing phase. Finally, given previous findings suggesting that women are more likely to benefit from CBM procedures, both cognitively and emotionally (Menne-Lothmann et al., 2014), we hypothesized that the effects of bias modification would be more pronounced in girls.  
Method
Participants 
Participants were 89 primary school children enrolled in 5th and 6th grade classes from four public primary schools in the southwest of Greece, who were predominantly from a middle-class socioeconomic background. The participants were all Caucasian and ranged in age from 10–12 years (M = 11.2, SD = 0.6). We obtained verbal permission to perform the study from the principal of the school and each child’s teacher. Also, the parents of participating children gave written informed consent (no parent refused). All children had normal or corrected-to-normal vision and hearing and were informed that they are free to withdraw or not participate in the study at any time without giving reason. Children were excluded from the study if they had a current or past psychiatric disorder or severe reading problem, according to teachers’ reports or students’ school records. No children were finally excluded.
General Procedure    
	An overview of the experimental procedures is presented in Figure 1. Children were tested in small groups at the school during school hours. In the first session, they were randomly assigned to either the negative or the benign interpretation training condition. Then, various questionnaires assessing social anxiety symptoms, depressive symptoms and interpretation biases were administered to establish baseline scores. All participants were visited by the experimenter after approximately one week. At the beginning of the second session participants rated their state anxiety using a visual analogue scale. Then they were introduced to the interpretation bias modification paradigm, which involved participants working through the cards in self-paced fashion. The participants were asked, when reading the hypothetical events, to imagine themselves as the central character in the social situation. The interpretation training was then administered. The mean training time was 20 minutes. Participants rated their state anxiety for a second time and completed a measure of interpretation bias immediately after the interpretation training. Then they were informed that they would have to perform a task in front of the class. 
“The next part of this study is an assessment of your social skills and reading ability. In a while I am going to ask you to stand up and read an excerpt from a children’s book in front of the class. Also, a teacher, whom you will meet for the first time, will come and watch you reading the book and rate you on several different measures of the effectiveness of your presentation.”
Children rated their state anxiety for a third time. All participants were instructed to engage in anticipatory processing (during which they concentrated on their anticipatory processing items). Next, the experimenter left the group to concentrate on the task (although she remained in the room) for 6-7 minutes. After this period, children reported their anxiety again. Finally, they were asked open-ended questions about the nature of the study and its purpose before being fully debriefed. Specifically, children who received negative interpretation training were given the opportunity to complete a short benign interpretation training to eliminate any negative effects of the experiment.
Interpretation training program 
The procedure closely followed that of the training used in our previous studies (Vassilopoulos et al., 2009, 2012). Children were presented with 30 descriptions of hypothetical social events, written in the second person. The social descriptions and the following interpretations were identical for the benign and negative training conditions. Each of the descriptions was presented in a form requiring participants to endorse one of the two alternative interpretations, one negative and one benign. After reading each event description printed on a separate card, participants answered a question designed to elicit the required response, by circling upon the card one of the two alternative interpretations that followed each description. An example of a training item is as follows:
During arts education, you ask your fellow student for one of his/her crayons, but he/she refused.
What would you think if this happened to you?
(a)	He/she dislikes me (negative interpretation)
(b)	He/she needs the crayon to finish his/her painting (benign interpretation)
After circling their response for each hypothetical event, participants turned the card and saw the required response (negative or benign interpretation) printed on the back of each card and followed by the “correct” feedback message written above it. No explanation for the “correct” response was provided. Before turning to the next card, children were asked to spend a few seconds comparing their response with the required response and reflecting on how the latter interpretation could explain what had happened in the vignette. They then repeated this procedure for the rest of the cards.

Procedures and materials
Social anxiety assessment. Before training, social anxiety was measured with the Greek version of the Social Anxiety Scale for Children—Revised (SASC-R; La Greca & Stone, 1993). The SASC-R is a 22-item scale that assesses children’s subjective feelings of social anxiety during various social situations and its correlates, including avoidance and inhibition. In the present study a 3-point scale (0 = never true, 1 = sometimes true, 2 = always true) was used instead of the original 5-point scale to make it more straightforward for the children. Past studies using the 3-point scale for the SASC-R reported good internal validity (alphas = .84 to .85; Vassilopoulos, Banerjee, & Prantzalou, 2009; Vassilopoulos, Moberly, & Tsoumanis, 2014). In the current study, Cronbach’s alpha was .85. 
Depression assessment.  Before training, depression was measured with the Greek version of the Children’s Depression Inventory—Short Form (CDI; Kovacs, 1992). The CDI is a ten-item questionnaire designed to assess the presence of depressive symptoms in children and adolescents aged between 7 and 17. The standard response scale (1 = absence of symptom, 2 = mild symptom, 3 = definite symptom) was used. Cronbach’s alpha in this study was .84. The CDI was included for a better description of our sample.  
Interpretation bias. A series of 8 ambiguous social scenarios (Vassilopoulos & Banerjee, 2008; Vassilopoulos et al., 2009) were presented, both at pre-and post-assessment. The scenarios reflected commonly occurring events that are relevant for the age group in question, such as inviting classmates to your birthday party some of whom do not reply, approaching a group of peers who stop talking upon seeing you, and going to your classmate’s home to play together where nobody opens the door for you. Each description was followed by two thoughts that might sometimes occur to people in these situations. One interpretation always involved a negative judgment about oneself and the other interpretation involved a neutral judgment of oneself or the situation. Participants rated the explanations in terms of the extent to which they would be most likely to come to their mind if this event had happened to them, using a 5-point Likert-type scale ranging from 1 (I would not think of it at all) to 5 (I would think of it immediately). Negative and neutral interpretations for each situation were presented in a fixed random order. Cronbach’s alphas were .85, .76, (for negative interpretations, and neutral interpretations, respectively) at pre-assessment, and .89, .82, at post-assessment. Children’s mean neutral and negative interpretation bias scores were calculated for pre- and post-training phase.   
Visual analogue scales (VAS) of state anxiety. Children rated their anxiety at various points during the experiment on an eleven-point scale from 0 (I do not feel anxious at all) to 10 (I feel extremely anxious). These time-points were immediately before and after training, and before and after the anticipatory processing task. 
Anticipatory processing task. The anticipatory processing task was developed by the first author. Participants worked at their own pace for 6-7 min through a list of 13 items. All items were preceded with the words “Think about” except one item which was preceded by the word “Imagine.” Anticipatory processing task items (see Appendix A) were specifically designed to induce participants to engage in repetitive thinking about themselves, how they may perform in the impeding reading task, and possible consequences of their current situation, consistent with conceptualizations of anticipatory processing (Clark & Wells, 1995; Vassilopoulos, 2004). The items were rationally generated to encompass all aspects of anticipatory processing identified in the literature and first piloted in a sample of ten primary school children. After minor adjustment to the wording of the items, they were then given to the final sample. For this task, participants were instructed to read the items slowly and silently to themselves, spend a few moments attending to each item, and repeat this process if they finished the list of items before the experimenter returned. This procedure has been successfully used in at least one other study (Vassilopoulos et al., 2014), where it was found that school age children engaging in anticipatory processing maintained their anxiety levels whereas, participants engaging in distraction decreased their state anxiety ratings. 
Debriefing. Children who received negative interpretation training were offered the opportunity to complete a short benign interpretation training, consisting of five ambiguous social scenarios, each with two interpretations as before. Children were told to always try to choose the benign explanation for each situation and were given positive feedback when they did so.  
Results
Preliminary analyses
		Table 1 presents descriptive statistics for all study variables, tabulated by experimental condition. There was no statistically significant difference between conditions on trait social anxiety, depressive symptoms, age, state anxiety before training (all ts < 1.4), or gender composition (χ² = 1). However, participants in the negative training condition gave more neutral interpretations before training than did participants in the benign training condition, t(87) = 3.62, p < .001.
Interpretation bias
A mixed analysis of variance (ANOVA) was performed with interpretation training condition (benign vs. negative) and gender (male vs. female) as the between-subjects factors and time (pre-training vs. post-training) as the within-subjects factor on each of the negative and neutral interpretation scales separately. For negative interpretations, there were significant main effects of time, F(1, 85) = 5.03, p = .03, η2p = .06, condition, F(1, 85) = 5.64, p = .02, η2p = .06, and gender, F(1, 85) = 6.22, p = .01, η2p = .07, which reflected the fact that girls made significantly more negative interpretations than boys (Ms = 24.71 vs. 20.72). Crucially, there was a significant condition × time interaction, F(1, 87) = 51.61, p < .001, η2p = .37, but no other interactions reached significance. Tests of simple effects showed that participants in the negative training condition made significantly more negative interpretations over time, F(1, 49) = 16.96, p < .001, whereas participants in the benign training condition made significantly fewer negative interpretations over time, F(1, 38) = 32.20, p < .001 (see Table 1). 
The analysis of neutral interpretation ratings revealed no significant main effect of time, F(1, 85) = 2.40, p = .13, η2p = .03, condition, F(1, 85) = 1.52, p = .22, η2p = .02, or gender, F < 1, η2p = .01. Although no other effects reached significance, crucially there was a significant condition × time interaction, F(1, 85) = 22.13, p < .001, η2p = .21. Tests of simple effects showed that participants in the benign training condition made significantly more neutral interpretations over time, F(1, 38) = 14.09, p < .001, whereas participants in the negative training condition made significantly fewer neutral interpretations over time, F(1, 49) = 5.47, p = .02 (see Table 1). Thus, the interpretation training manipulations were successful in respectively changing negative and neutral interpretations made by participants. 
Because participants in the negative training condition provided significantly more neutral interpretations before training than participants in the benign training condition, we re-ran these analyses using ANCOVAs, comparing post-training interpretation ratings between conditions while covarying pre-training interpretation ratings. These analyses allowed us to rule out the possibility that the previously reported differential change between conditions is explained by regression to the mean. As predicted, after training, there remained a significant effect of training condition for both negative interpretations, F(1, 86) = 59.92, p < .001, η2p = .41, and neutral interpretations, F(1, 86) = 10.06, p = .002, η2p = .10. After training, participants in the negative training condition made more negative interpretations and less neutral interpretations than did participants in the benign training condition. Thus, our manipulations were effective despite the unexpected significant difference in neutral interpretation ratings at pre-training.
Effects of interpretation training on state anxiety measures across time-points
	There were four mood measurements during the study: (1) before the interpretation training, (2) immediately after interpretation training, (3) after the threat induction, and (4) immediately after the anticipatory processing. To examine changes in anxiety feelings related to anticipatory processing, state anxiety scores were analysed using a repeated measures ANOVA with repeated contrasts on the repeated-measures time factor (pre-training vs. post-training vs. post-induction vs. post-anticipation) and with condition (negative vs. benign) and gender (male vs. female) as the between-subjects factors. Overall, there was a significant main effect of gender, F(1, 85) = 15.21, p < .001, η2p = .15, indicating that girls reported significantly greater state anxiety than boys (Ms = 4.71 vs, 2.84), and a significant main effect of condition, F(1, 85) = 5.63, p = .02, η2p = .06, reflecting increased state anxiety in the negative training condition. 
	For the pre- versus post-training contrast, the only significant effect was the three-way time by gender by condition interaction, F(1, 85) = 6.41, p = .01, η2p = .07. To decompose the three-way interaction, we conducted time by condition ANOVAs for boys and girls separately. For boys, there was no significant effect of time or condition, Fs < 1, η2ps < .01, and no significant time by condition interaction, F(1, 36) = 2.10, p = .16, η2p = .06. For girls, there was no significant effect of time, F < 1, η2p = .02, and no significant effect of condition, F(1, 49) = 3.01, p = .09, η2p = .06, but there was a significant time by condition interaction, F(1, 49) = 4.79, p = .03, η2p = .09. Tests of simple effects revealed that girls increased in state anxiety over time in the negative training condition, F(1, 30) = 4.67, p = .04, but showed no significant change in state anxiety in the benign training condition, F(1, 19) = 1.41, p = .25, η2p = .07. 
	For the post-training versus post-induction contrast, there was a significant effect of time, F(1, 85) = 104.63, p < .001, η2p = .55, reflecting a significant increase in state anxiety. The time by condition and time by gender two-way interactions were not significant, Fs < 1, but there was a significant three-way time by condition by gender interaction, F(1, 85) = 4.19, p = .04, η2p = .05. To decompose the three-way interaction, we again conducted time by condition ANOVAs for boys and girls separately. For boys, there was a significant effect of time, F(1, 36) = 61.86, p < .001, η2p = .63, no significant effect of condition, F < 1, η2p = .01, and a marginally non-significant time by condition interaction, F(1, 36) = 3.49, p = .07, η2p = .09, reflecting the greater increase in state anxiety from post-training to post-induction in the negative condition relative to the benign condition (see Table 1). For girls, there was a significant effect of time, F(1, 49) = 51.37, p < .001, η2p = .51, a marginally nonsignificant effect of condition, F(1, 49) = 3.62, p = .06, η2p = .07, but there was no significant time by condition interaction, F(1, 49) = 1.38, p = .25, η2p = .03.
	For the post-induction versus post-anticipation contrast, there was a significant effect of time, F(1, 85) = 12.14, p = .001, η2p = .12, qualified by a significant time by condition interaction, F(1, 85) = 6.56, p = .01, η2p = .07. The time by gender interaction, F < 1, and time by condition by gender interaction, F(1, 85) = 1.94, p = .17, η2p = .02, were both non-significant. Tests of simple effects revealed a significant reduction in state anxiety from post-induction to post-anticipation in the benign condition, F(1, 38) = 18.92, p < .001, partial η² = .33, but no significant change during this period in the negative condition, F < 1, η2p < .01 (Figure 2) across males and females. 
	Thus, as expected, no significant change in state anxiety across the modification phase was observed, with the exception of girls who were trained to make negative interpretations, who showed an increase in state anxiety. However, the threat induction increased state anxiety in both conditions but subsequent anticipation decreased state anxiety in the benign condition and maintained it in the negative condition. 
Correlational analysis
	An additional correlational analysis was carried out to study the relationships among the main variables included in this study.  Changes in state anxiety from post-induction to post-anticipation (i.e., post-anticipation minus post-induction state anxiety) were positively correlated with changes in negative interpretation ratings (i.e., post-training minus pre-training), r(89) = .30, p = .005, and negatively correlated with changes in neutral interpretations (i.e., post-training minus pre-training), r(89) = -.21, p = .05, such that reduction in negative interpretations or increase in neutral interpretations was associated with a decrease in state anxiety over the anticipatory phase. In contrast, changes in either negative or neutral interpretation ratings associated with interpretation training were not significantly correlated with changes in state anxiety from pre-training to post-training (rs < .2), or with changes in state anxiety from post-training to post-induction (rs < .1), rendering further support for the prediction that interpretation training will affect state anxiety only during a subsequent stressor. Finally, the negative interpretation bias score at post-assessment was a good predictor of the self-reported anxiety ratings after the anticipatory processing phase, even after controlling for social anxiety and depressive symptoms, partial r(85) = .43, p < .001.  
Discussion
	Our aim was to examine whether induced interpretation bias could alter anxious responses during the anticipation of a social anxiety-provoking event. The modification of interpretations successfully replicated earlier CBM-I findings on children using this training task. Benignly trained school age children interpreted new ambiguous situations as less negative and more neutral and the reverse relationship characterized negative training (despite negatively-trained participants having a more neutral interpretational style at baseline). Interestingly, threat induction increased state anxiety in both training conditions but during subsequent anticipation of this event, state anxiety decreased in the benign training condition but was maintained in the negative training condition. It is unlikely that this difference is due to mood effects resulting from CBM training, because the groups were comparable in state anxiety after the CBM-I task (with the exception of girls in the negative training condition, who reported an increase in state anxiety over time). Taken together, the results of this study provide support for the proposition that induced interpretative styles can affect state anxiety during the anticipatory processing of a socially-threatening event. These findings replicate and extend the results reported by Lau et al. (2013) to an unselected sample of 10-12-year-old children using a different but age-appropriate interpretation training paradigm.   	 
	Past research has showed that anticipatory processing in both children and adults is associated with an increase in (or lack of attenuation of) anxiety, both using subjective and physiological (e.g., skin conductance) measures of anxiety (Hinrichsen & Clark, 2003; Vassilopoulos, 2005; Vassilopoulos et al., 2014; Wong & Moulds, 2011). It is thus exciting to find that participants who received benign training showed a marked decrease in state anxiety during the anticipation phase, whereas children reported lingering feelings of anxiety after having been trained negatively. These findings also corroborate results from cognitive bias modification of attentional or interpretation bias showing that the differential interpretation bias does not result in an immediate change in anxiety following training in unselected individuals. Instead, interpretation modulation leads to a group difference in anxiety vulnerability to a subsequently induced stress (for children aged 7-12 years old see Eldar et al., 2008; for adults see Mackintosh et al., 2006; Wilson et al., 2006). Current cognitive-behavioral treatments for social anxiety involve anticipatory processing management training and distraction techniques. Such techniques have proven effective in altering or reducing anticipation and should continue to be utilised in treatment (Clark & Beck, 2010). In addition, clinicians might also want to consider integrating novels approaches such as cognitive bias modification (CBM) procedures (Koster et al., 2009) that directly aim to modify interpretations of ambiguous stimuli and, therefore, as we have shown, influence anxiety felt during anticipatory processing. These techniques are particularly promising because they could be also used as a prevention measure reducing anxiety and stress vulnerability in school age children who are bound to face stressful naturalistic circumstances (e.g., upcoming exams, school transition, etc.).  
	Investigating the experimental induction of negative cognitive biases in children can also help develop our understanding of the mechanism of the genesis of social anxiety in children. It is interesting to have found differential effects of interpretation training on stress vulnerability during anticipatory processing of an anxiety-provoking event. Although multiple genetic and environmental factors contribute to the emergence of social anxiety disorder, the experience of an early conditioning event is reported by a subset of individuals with social anxiety disorder as having etiological significance (Mulkens & Bogels, 1999; Stemberger, Turner, Beidel, & Calhoun, 1995). This event has been reported to occur mainly in middle childhood and involves (negative) evaluation by peers after a public or performance event (Hackmann, Clark, & McManus, 2000), to which individuals with social anxiety report as extremely distressful (Erwin, Heimberg, Marx, & Franklin, 2006). This suggests that some kind of distorted information-processing might have taken place during this conditioning event to account for these individual differences. This biased information-processing may in turn have led to greater anxiety and stress vulnerability during anticipation of similar social events, thus affecting the experience of these events (Mellings & Alden, 2000) and increasing the risk for the onset and recurrence of emotional disorder. However, at this stage only speculations can be offered and firm conclusions will come from future longitudinal studies. Nevertheless, the present study do cast some light on a potential mechanism of the genesis of information-processing biases in socially anxious children by investigating the interaction between two of the most important components of the Clark and Wells (1995) model, namely, interpretations and anticipatory processing.
	Although, overall, no significant change in state anxiety across the modification phase was observed, nevertheless girls who were trained to make negative interpretations evidenced a significant increase in state anxiety compared to girls in the benign training group. This gender effect is not only consistent with previous research suggesting that women are more responsive to CBM procedures (Menne-Lothmann et al., 2014) but could also partially account for the clinical observation that women are more vulnerable to develop mood symptoms than men, particularly if they are exposed to role models that have negative interpretative styles (see also McLean & Anderson, 2009).  
One limitation of the current study is that, since children in the current study did not actually have to perform the social-evaluative task after the anticipatory processing, it is not clear whether the elevated anxiety levels observed in the negative group can influence anxiety and/or behaviour during the actual anxiety-provoking event. Interestingly, in Wong and Moulds’s (2011) study, participants were asked to deliver an impromptu speech after having first engaged in an anticipation or distraction task. They found that, for high socially anxious adults, anticipatory processing was indirectly associated with poorer speech performance through its effect on self-reported anxiety. This increases the possibility that CBM could influence in-situation behaviours and overall performance in children through its effects on anticipatory processing. However, again, firm conclusions can only be drawn from future studies that might directly test the effects of CBM on in-situation performance and anxiety.  
A number of further limitations must be noted. First, we employed a non-clinical sample and our results require replication with a clinical sample. Second, we only investigated one component of the Clark and Wells (1995) model (anticipatory processing), and future studies could explore how CBM-I influences other components (e.g., in-situation performance, post-event processing) of this model. Third, a manipulation check was not included to ensure that participants in both conditions were equally engaged in the anticipatory processing task. However, given that all participants worked on their forms for the required time, there is some assurance that children were actually engaged in their task. Fourth, although we cannot rule out the role of demand characteristics, no children appear to have correctly guessed the purpose of the experiment when interrogated later. Related to this, our results relied solely on self-reported measures of trait anxiety, interpretation bias or anxious responses, which are subject to demand characteristics. Future studies should complement self-report measures with psychophysiological measures of anxious arousal (e.g. galvanic skin conductance, eye-blink startle response, etc.). Fifth, the current study measured only state anxiety during anticipatory processing and future studies may wish to consider other cognitive processes hypothesized to be associated with anticipatory processing such as memory biases, self-focused attention, catastrophization or negative self-imagery. Finally, the use of a Caucasian sample coming from a middle-class socioeconomic background limits generalization of the results to other populations (i.e., geographic, ethnic, socioeconomic status).
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Means (SDs) for Study Variables by Gender and Manipulation Condition 
	Boys	Girls	Total
	Benign (n = 19)	Negative (n = 19)	Benign (n = 20)	Negative (n = 31)	Benign    (n = 39)	Negative (n = 50)
Age	11.2 (0.5)	11.1 (0.6)	11.1 (0.4)	11.2 (0.6)	11.1 (0.5)	11.2 (0.6)
SASC-R	9.3 (5.2)	8.6 (6.1)	15.2 (6.8)	13.6 (6.9)	12.3 (6.7)	11.7 (7.0)
CDI	12.4 (2.5)	11.9 (3.7)	14.1 (3.1)	13.4 (3.6)	13.3 (2.9)	12.9 (3.7)
Interpretation ratings						
       Negative pre-training	20.3 (8.2)	21.8 (9.8)	28.0 (6.8)	23.9 (7.9)	24.2 (8.4)	23.1 (8.6)
       Negative post-training	16.0 (6.8)	24.8 (8.5)	19.4 (8.9)	27.5 (7.4)	17.7 (8.0)	26.5 (7.9)
       Neutral pre-training	19.5 (7.3)	24.0 (6.9)	18.9 (5.4)	24.8 (7.5)	19.2 (6.3)	24.5 (7.3)
       Neutral post-training	23.2 (8.7)	20.3 (8.1)	24.6 (7.7)	23.8 (7.7)	23.9 (8.1)	22.5 (7.3)
Anxiety ratings						
       Pre-training 	1.2 (2.5)	1.3 (1.8)	2.3 (2.5)	3.3 (3.2)	1.8 (2.6)	2.5 (2.9)
       Post-training	1.6 (2.5)	1.0 (1.3)	2.1 (2.8)	4.1 (3.7)	1.8 (2.6)	2.9 (3.3)
       Post-induction	4.4 (2.9)	5.5 (2.8)	6.5 (3.2)	7.3 (3.0)	5.5 (3.2)	6.6 (3.0)
       Post-anticipation	3.0 (3.0)	4.7 (3.5)	4.6 (3.1)	7.5 (2.8)	3.8 (3.1)	6.5 (3.4)











Figure 1. 	Outline of experimental procedure.












































































APPENDIX A: ANTICIPATORY PROCESSING INDUCTION ITEMS

Think about the way you will feel during the task
Think about how you will appear to others during the task
Think about your specific behaviours during the task
Think about how nervous or relaxed you will be during the task
Think about your posture, your movements, you face expression during the task
Think about what might happen during the task
Think about what might go right or wrong during the task
Think about what your co-students might think of you during the task
Think about what the teacher might think of you during the task
Think about what will happen when you finish the task
Think about what the result of the assessment of your performance will be
Think about the way you will feel after the task is over

















During maths class, the teacher asks children to sit in pairs to solve an exercise. However, he makes you sit by yourself. 

What would you think if this had happened to you?

a) There were no other children who could have sat with me (neutral interpretation)
b) Nobody wants to sit with me (negative interpretation)

Session 1































Debrief: Benign Interpretation training 
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